W ITH the development of the Geiger counter X-ray spectrometer (4, 11, 12), a valuable tool has been made available to the soil scientist for the qualitative and quantitative measurement of crystalline materials in soils. Jeffries (16) has described the application of this 'X-ray spectrometer to qualitative studies of soils. However, little data are available on quantitative X-ray diffraction studies of soils, especially on the silt size fraction or larger. Whiteside (23), using an X-ray film technique, has presented a quantitative method for determining certain minerals in the silt fraction of soils.
W ITH the development of the Geiger counter X-ray spectrometer (4, 11, 12) , a valuable tool has been made available to the soil scientist for the qualitative and quantitative measurement of crystalline materials in soils. Jeffries (16) has described the application of this 'X-ray spectrometer to qualitative studies of soils. However, little data are available on quantitative X-ray diffraction studies of soils, especially on the silt size fraction or larger. Whiteside (23), using an X-ray film technique, has presented a quantitative method for determining certain minerals in the silt fraction of soils.
In a study of the effect of the primary potassiumbearing minerals on the potassium-supplying power of soils, a quantitative X-ray diffraction method of determining the primary minerals was developed. It is the purpose of this paper to present the method developed using the Geiger counter X-ray spectrometer and to show the results of the application of this method to 12 Indiana soils.
. The theory of X-ray diffraction has been well described by Clark (9), Buerger (5), Bunn (6), and others. Hanawalt et al. (14) have characterized 1000 crystalline compounds on the basis of interplanar spacings and intensities of X-ray diffraction lines. The ASTM (1) has also published similar data for 3000 crystalline compounds.
In addition to qualitative identification, quantitative determination is possible by measurement of the intensities of the diffracted lines by visual, photometric, and Geiger counter techniques. When the X-rays diffracted by a compound are recorded on a film, quantitative measurements are possible since a quantitative relationship exists between the density of the diffracted beam on the photographic film and the amount of crystalline material present. Applications and limitations of this method have been well described by Ballard-and Schrenk (3) and Hellman and Jackson (15). When a Geiger counter is substituted in place of a film a truly linear relationship exists between the intensity of the diffracted beam (as peak height above the normal background on t recording paper) and the amount of crystall present. The Geiger counter X-ray spectrometer h be very satisfactory in quantitatively measuring th intensities of crystalline materials (7, 8, 18, 19, 2 In this investigation the internal standard described by Scheibe (21) and other work 13) was used. This method eliminates many culties of measuring the densities of diffract a photographic film in which the absolute the diffracted lines may be influenced by the other mineral constituents. It is assumed th fracted X-rays from the unknown material ternal standard will be influenced in the sam theoretical and mathematical aspects of t have been presented in an elegant manner b Alexander (17). Thus a quantitative meth worked out by preparing a series of mixtures from 0 to 100% of a mineral using a suit and an internal standard. By plotting the r intensity of the characteristic diffraction l mineral to the characteristic diffraction line ternal standard for each mineral mixture percentage of mineral present, a working c pared.
An internal standard should have an inte teristic diffraction line and not appreciab with the diffraction lines of the minerals b mined. Powdered NaF, having-a very intense line at 2.32A 0 , was selected as the intern Ammonium chloride was tried as an intern but found unsatisfactory because of its hygr
